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PREFACE 

This report contains a ~~~ry of the data e~iled during the evaluation 
of the test material. The report is organized to present the results i~ 
a concise and easily interpretable 1111nner. The fi"t part contains itetnS 
I-IV and provid!s sponso~ and c~ound identification 1nf~~t1on, type 
of assay and the protocol reference nUIIber. All protocol l"'ferencts 1nd1cate 
a standard proce{ure described in the Litton Bionetics, Inc. •scr.en1ng 
Program for the Identification of Potential Mutagens and Carcinogens.• 
Item V identifies the tables and/or figur~s containing tht data used by 
the Study Director in interpreting the test results (it~ VI). 

The second part of the report, entitled PROTOCOL, describes, in detail, 
the materials and procedures employed in conducting the evalution. 
This part of the report also contains evaluation critti•ia, standard 
operating procedures and any appendices. These are included to acquaint 
the sponsor with the methods used to develop and an&lyze the test results. 
A11 test and control results presented in this report are supported by 
fl; lly documP.nted raw data which are pennanently maintained in the files 
of the Department of G.!netics and ~11 Biology. Copie~ of raw data will 
be supplied to the sponsor upon request. 
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1. SPONSOR v!. R. GRACE 

II. MATt:RIAL 

A. Identification: 10558-108 

B. Date Received: Apri 1 19, 1978 

C. Physical Description: Viscous yellow liquid 

III. TYPE OF ASSAY: Mouse L_ymphoma Forward Mutation Assay 

IV. PROTOCOL NO. : DMT -1 06 

V. RESULTS 

The data presented in Tacle 1 show the concentrations of the test 
compou,,d employed, number of l'llltant clones obtained, surviving 
populations after the ·~pression period, and calculated mutation 
frequencies. All calculations are performed cy computer program. 

VI. INTERPRETAi"ION OF RESULTS AND CONClUSIONS 
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The test compound, lOSSR-108, was soluble in DMSO at a concentra
tion of 50 pl/ml. It was tested in the mutat·fon assay at applied 
doses ranging from 0.975 nl/ml to 500 nl/ml for the nonactivation 
anci the activation tests. This dose range was chosen on the basis 
of a preliminary cytotoxicity test which indicated that doses higher 
than 20 nl/ml without activation were highly toxic to mouse lym
phoma cells. In the mutation assay, doses higher than 15.6 nl/ml 
without activation and 31.25 nl/ml with activation destroyed near
ly all the cells w'ithin 24 hours of treatment and therefore W\'re 
deleted from furthe1· testing . Low do~e levels were eliminated on 
the basis of insufficient cytotoxicity. 

The doses chosen for completion of the mutagenesis assay (see Table 
1) were within the range of cytotoxicities where any mutagenic activity 
is normally observed. After the cells were cloned for mutant selec
tion, the ~~rcent relative growth in the treated cultures ranged 
from 149% to 31% without activation and from 176~ to 29S with ac
tivation. The results of the mutation assay are pre~ented in Table 1. 

With and without activation, the mutant frequencies in the cultures 
treated with the test compound were all comparable to the solvent 
and untreated negative con~rol values. Even at the relatively toxi 
doses of 15.6 nl/ml without activation and 31.3 nl/ml with activation, 
no increase in mutant frequency w!s observed. 
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VI. INTERPRETATION OF RESULTS AND CONCLUSIONS (Continued) 
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The validity of the mutagenesis assay ca11 be assessed by tht results 
obtained for the positive and negative controls. The cloning effi
ciencies for the soivent and untre&ted negative cvntrols varied from 
an average of 85% without activation to 60S with a.-:tivation. whic~ 
demonstrates good culturing conditions for the assay. The negative 
(solvent and untreated) control mutant frequencies are all within 
the normal range for ~onactivation and activation tests, and the 
positive control compounds yielded frequencies in the nonn&l range 
that ~re greatly in excess of the negative control values (back
ground). 

The test compound, 10558-108, did not induce an increase 1n mutations 
at the TK locus in L5178Y mouse lymphon~ cells at doses of 0.975 to 
15.6 nl/m1 without activation and at 1.95 to 31.3 nl/ml with micro
somal activation. 

Therefore the test compound is considered to be inactive in the 
Mouse Lymphoma Forward Mutation Assay. 

Dates of initiation and completion of the study: 
June 1, 1978 to November 20, 1978. 
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PROTOCOL 

1. PURPOSE 

The pt•rpose of this study was to evaluate the test ater1~1 for 
specific locus forward mutation fnduction fn the LS178Y thymidine 
kinase (TK) mouse lymphoma cell assay. 

2. MATERIALS 
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A. Indicator ~ 

The ct!lls used in this study were derived frt'!l Ftscher IK)USe 
lymphoma cell line L5178Y. The cells are heterozygous for a 
specific autosomal mutation at the TK locus and are bramodeoxy
uridine (BrdU ) sensitive. Scoring for mutation was based on 
selecting cells that had undergone forward mutation from a 
TK +/~ to a TK -1- genotype by cloning tham fn soft agar with 
BrdU. 

B. Media 

The cells were maintained in Fischer's medium for leukemic cells 
of mice with 10i horse serum and sodium pyruvate. Cloning medium 
consisted of Fischer's mediwr« t~ ttl 101 horse se~. sodiUil pyruvate, 
and 0.35: Noble agar. Selection medium was made from cloning 
medium by the addition of 5 ml BrdU to 100 ml cloning medium. 

C. Control _ Compounds 

1. Negative Control 

The solvent in which the test c~ound was prepared was used 
as a solvent (or vehicle) control and is designated as solvent 
control in the dtta table. Th~ actual solvent is listed 1n 
Table 1 of Section V Results. A negative c~ltrol consisting 
of media only was used to assess the base-line viability of 
the ce 11 s. 

2. Positive Control 

BIONETJCS 

Ethylmethanesulfonate (EMS). which inducts IIIUtatiOI'I by llasa ... 
pair ~· (bstitution. was dissolved fr. culture -.d1wn and was 
used as a positive coritrol for the nonact1vat1on studies at a 
final con~entrat1on of 0.5 ul/ml. 

01methyln1tros•1ne (IM4), Wl1ch inducts .atation b)' base .. 
pair substitution and requires Metabolic b1ctransfor.ation by 
microsomal enzymes, was used as 1 positive control substance 
for the act1vat1on studies at a f1na1 concentration of 0.3 ul/ml. 



3. EXPERIMENTAL DESIGN 
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A. Toxicitr 

Ths sol ubi 11ty, toxicity, and doses for a 11 chlll1cals , .. re 
'determine{l pr1or to screening. The effect of tach ch•1ca1 
on the survival of the indica~or ~•lls was dltar.ined by 
exposing the cells to a wide rtn9ft of chemical concentrations 
fn complete gNWth •dha. Toxicity was ••sured 1s loss in 
g1"0Wth potential of cells induced by 1 4 hour exposure to 
the c:heuical rollowd by a 24 hour txprwss1on period in gn;wth 
medium. A 11iniaun of four concentnt1 Oils was selected fraa 
the concentration range by using IS the highest dose, a level 
that showed a reduction in growth potent111. At least three 
lower doses, including levels which we" below the toxic range 
were added. Those compounds that were relatively nontoxic to 
cells growing in suspensi on were te!ted 1t concentrations of 
up to 10 mg/ml when solubility permitted. Toxicity produced 
by chemical treatment was monitored during the experiment. 

B. Assays 

1. Nonactivation Assa~ 

The procedure used is a modification of that reported by 
Clive and Spector (1975). Prior to each treatment, cells 
were cleansed of spontaneous TK -/- by growing them fn a 
medium containing thymidine, hypox&nth1ne, methotrexate, 
and glycine (THMG). This medium permits the survival of 
only those cells that produce TK, and can therefore, uti
lize the exogenous thymidine from the medium. The test 
compound w~s added to the cleansed cells in growth .. dium 
at the predetermine1 doses for 4 hours at J7•c on a 
rock~r. The treated cells were wished, fed, and a11~d 
tl' express in growth medium for 2 days. At the end of 
this expression period ~ TK -1- mutants were detected by 
cloning the cells in the selection medium for 10 days. 
Surviving c~ll populations were det1rm1ned by plating 
diluted &liquots in nonselective growth n~diun. 

2. .Activation Assay 

BIONETICS 

The activation assay differed from the nonact1vation assay 
in the following man~er only: The liver was pretested for 
toxicity to the cells and the appropr1att vol~ (genenlly 
ranging from 1.0 ml to 0.5 •1) wes added to 1 •1 of the 
cofacton. This activation a1xture ws added to the requ11"td 
vc,1ul'1! (gf!!nenlly, 8.0 to 8.5 ill) of ntd1• conta1n1ng the 
d" f;; i ..-ed numbt!r of cleansed cells • 
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3. EXPERIMENTAL DESIGN (Continued) 

c. Preparation of 9,000 !. .9. Supemata11t 

t~ale, randan bred rats (Fiscner .,44) pretreated with Aroclor 1254 
were killed by cranial hlow, decapitated, and bled. The 11vtr was 
immediately dissect~d from the animal using aseptic techniqut and 
placed in ice-cold 0.25 M sucrose buffered with sodh111 phosphate 
at pH 7 .4. When an adequate number of livtrs had bHn co111Ctad, 
!hey were washed twice witP. fresh buffered sucrost and completaly 
homogenized. The hCIIIOCJenate was centrifuged for 20 •inutas at 
9,000 x .9. in a refrigerated centrifuge. Th~ supernatant fn. this 
centrifuged sample .as retained and frozen at -ao•c cmt11 uSied 1n 
the activation system. This microsane pl"'!parat1on was added to 
culture medium along with the appropriate cofactors in the concen
trations described below: 

Component 

NAOP (sodium salt) 
Isocitric acid 

D. Screeninr 

Final Concentrat1qn/ml 

Z.4 mg 
4.5 mg 

A mutation index was derived by dividing tt.e number of clones fonned 
in the BrdU containing selection medium by the number found in the 
same medium without BrdU. The ratio was then compared to that ob
tained from other dose levels and from positive and negative controls. 
Colonies were counted on an electronic colony counter that resolves 
ail colonies greater than 200 microns in diameter. 

4. EV/\LUATICN CRITERIA 

[8 
Uttan 

Several criteria have been established which, if met, provide 4 basis for 
declaring a material genetically active in the Mouse Lymphoma Forward 
Mutation ~~say. These cr1teria are derived from a historical data base 
and are helpful in maintaining uniformity in evaluations from material to 
material, and run to run. While t."ese cr1ter1a are reasonably objective, 
a ce·tain amount of flexibility .. Y be r.quired in .. tfng the final evalu
ation since absolute cr1ter1a may not be applicabl~ to all biological data. 
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4. EVALUAT ~JN CRITERIA (Continued) 

A compound is considered mutllgenic in this assay if: 

A dose-res~onse relationshi~ is observed over 3 of the 5 
dose levels employed. 

The minimum increase at the low level of the dose-response 
curve 1s at least 2.5 times greater than the solvent and/or 
negative control values. 

The solvent and negative control data are within the norwal 
range of the spontaneous background for the TK 1 ocus. 

All evaluations of mutagenic activity are based on consideration of the 
concurrent solvent and negative control values run with the experiment 
in question. Positive control values are not used as reference points , 
but are included to ensure that the current celi population responds to 
direct and promutagens under the appropriate treatment conditions. 

Occasionally, a single point within a concentr,tion range w111 show an 
increase 2.5 times greater than the spontaneous background. If the 
increase is at ttte high dose, is reproducible, and if an add1tional 
higher dose level is not feasible because of toxicity, the chemical can 
be considered mutagenic. If the increase is fnttrnal within the dose 
ra~ge and is not reoroducible, the increase will normally be considered 
aberrant. If the internal increase is reproducible, several doses 
clustered arou!'1d the positive concentration will be examined to either 
confirm or reject the reliability of the effect. 

As the data base on the assay increases. the evaluation crittria can be 
expected to become more firmly established. 

[8 BIONETlCS 
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STANDARD OPERATING PROCEDURE 

All data will be entend .1!!. in!< (no ~neil). 

All changes or corrections in entries will be made with a single line 
through the change, and an exj:~lanation for thl!! d'lm1ge 111st be written. 

All calculations (weights, dilutions, dosP calculations, etc.) w111 be 
shown on data records. 

All data entries will be dated and 1n1t1aled. 

All laboratory perations will be written out in standard protocol .. nuals. 
These manuals will be present in each laboratory area. 

Deviations from any established protocol will be described and justified. 

Data will be stored in bound form (notebooks or binde~). These bound 
data books will be reviewed by the appropriate Section Heads. 

Chemicals submitted for testing will have data of receipt and initials 
of ente1·ing person. 

Lot numbers for all ~ference mutagens, solvent, or ot her mat2ria i s 
u~~~ in assays will be recorded. 

Animal orders, receipts, and identification will be recorded and maintai~~d 
such that each animal can be traced to the supplier and shipment. All 
animals on study will be properly identified. 

A copy of the final report plus all raw data ,~d support documents will 
be permanently stored in the archival system of Litton Bionetics, Inc. 

Current curricula vitae and job descriptions will be maintained on all 
personnel involved in the study. 
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